Characterisation and comparison of the chicken H1 RNA polymerase III promoter for short hairpin RNA expression.
The U6 and 7SK RNA polymerase III promoters are widely used in RNAi research for the expression of shRNAs. However, with their increasing use in vitro and in vivo, issues associated with cytotoxicity have become apparent with their use. Therefore, alternative promoters such as the weaker H1 promoter are becoming a popular choice. With interest in the chicken as a model organism, we aimed to identify and characterise the chicken H1 promoter for the expression of shRNAs for the purpose of RNAi. The chicken H1 promoter was isolated and sequence analysis identified conserved RNA polymerase III promoter elements. A shRNA expression cassette containing the chicken H1 promoter and shRNA targeting enhanced green fluorescent protein (EGFP) was developed. An RNAse protection assay confirmed activity of the promoter determined by the detection of expressed shRNAs. Comparison of the H1 promoter to the chicken RNA polymerase III 7SK and U6 promoters demonstrated that expressed shRNAs from the H1 promoter induced gene specific silencing, albeit to lower levels in comparison to both 7SK and U6 promoters. Here we have identified a new tool for RNAi research with specific applications to the chicken. The availability of a RNA polymerase III promoter that drives shRNA expression to reduced levels will greatly benefit in ovo/in vivo applications where there are concerns of cytotoxicity resulting from overexpression of an shRNA.